In vitro evaluation of new biocompatible coatings for solid-phase microextraction: implications for drug analysis and in vivo sampling applications.
A new line of solid-phase microextraction (SPME) coatings suitable for use with liquid chromatography applications was recently developed to address the limitations of the currently available coatings. The proposed coatings were immobilized on the metal fiber core and consisted of a mixture of proprietary biocompatible binder and various types of coated silica (octadecyl, polar embedded and cyano) particles. The aim of this research was to perform in vitro assessment of these new SPME fibers in order to evaluate their suitability for drug analysis and in vivo SPME applications. The main parameters examined were extraction efficiency, solvent resistance, preconditioning, dependence of extraction kinetics on coating thickness, carryover, linear range and inter-fiber reproducibility. The performance of the proposed coatings was compared against commercial Carbowax-TPR (CW-TPR) coating, when applicable. The fibers were evaluated for the extraction of drugs of different classes (carbamazepine, propranolol, pseudoephedrine, ranitidine and diazepam) from plasma and urine. The analyses were performed using liquid chromatography-tandem mass spectrometry. The results show that the fibers perform very well for the extraction of biological fluids with no sample pre-treatment required and can also be used for in vivo sampling applications of flowing blood. A coating thickness of 45 microm was found to be a good compromise between extraction capacity and extraction kinetics. Due to the high extraction efficiency of these coatings, pre-equilibrium SPME with very short extraction times (2 min) can be employed to increase sample throughput. Inter-fiber reproducibility was < or = 11% R.S.D. (n=10) for model drugs examined in plasma, which is a significant improvement over polypyrrole coatings reported in literature, and permits single fiber use for in vivo applications.